Computer simulations of isolated conductors in electrostatic equilibrium.
A computer simulation model is introduced to study the characteristics of isolated conductors in electrostatic equilibrium. Drawing an analogy between electrons and how they move to the surface of isolated conductors, we randomly initialize a large number of particles inside a small region at the center of simulated conductors and advance them according to their forces of repulsion. By use of optimized numerical techniques of the finite-size particle method associated with Poisson's equation, the particles are quickly advanced using a fast Fourier transform and their charge is efficiently shared using the clouds-in-cells method. The particle populations in the simulations range from 50x10;{3} to 1x10;{6} that move in various computation domains equal to 128x128 , 256x256 , and 512x512 grids. When the particles come to an electrostatic equilibrium, they lie on the boundaries of the simulated conductors, from which the equilibrium properties are obtained. Consistent with the theory of electrostatics and charged conductors, we found that the particles move in response to the conductor geometry in such a way that the electrostatic energy is minimized. Good approximation results for the equilibrium properties were obtained using the proposed computer simulation model.